Structural characterization of the partially folded intermediates of an immunoglobulin light chain leading to amyloid fibrillation and amorphous aggregation.
Immunoglobulin light chain deposition diseases involve various types of extracellular deposition of light chain variable domains, including amyloid fibrils and amorphous deposits. The decreased thermodynamic stability of the light chain is believed to be the major factor leading to fibrillation. However, the differences in the nature of the deposits among the light chain deposition diseases raise the question of whether the mechanisms leading to fibrillar or amorphous aggregation is different. In this study, we generated two partially folded intermediates of the light chain variable domain SMA in the presence of guanidine hydrochloride (GuHCl) and characterized their conformations. The more unfolded intermediate formed fibrils most rapidly, while the more native-like intermediate predominantly led to amorphous deposits. The results also show that the monomeric, rather than the dimeric state, was critical for fibrillation. The data also indicate that fibril elongation involves addition of a partially unfolded intermediate, rather than the native state. We postulate that a more highly unfolded intermediate is more suited to undergo the topological rearrangements necessary to form amyloid fibrils than a more structured one and that this also correlates with increased destabilization. In the case of light chain aggregation, it appears that more native-like intermediate conformations are more prone to form amorphous deposits.